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Iligh  R e s o l u t i o n  O b s e r v a t i o n s  o f  CCS(J~ = 21- lo):
N e w  Insiglkt  into Clurnpincss of Dark Cloud Cores

‘1’. Velusamy,  “I’.ll.l[. Kuipcr, W. D.l,angcr,  S. M. I,cvin, E.2’.Olsen (J1’I,-
Caltcch)

Recent observations of carbon chain Inolcculc CCS show that it is
widespread in quicsccnt  dark clouds. ‘1’he  CCS lines arc cxccllcnt  trac-
ers tc~ illvcstigatc  the velocity structure in the dense cores, Lccausc  they
have no hypcrfinc  structure, have intrinsically narrow thermal line width
(0.09 kms-l  at 10 K), and arc not opaque. in this paper wc ]Jrescnt
very high spectral resolution observations of CCS(J~ = 21 -- 10) tran-
sition at 22.344033 GIIz in the cores of q’MC-1,  ‘I’MC-l  C (qj w 2 K)
and a IICW detection in 11335 (IJ w 0.3 K). ‘J’he spectra were obtained
using NASA’s 70-111 antenna at Goldstonc  (with rcso]ution  of 45” ). g’hc
two millon channel Wide Band Spectrum Analyzer (resolution 19 IIz pcr
channel) was used to obtai;  spectra with unprcccdcntcd  velocity resolu-
tion of 0.008 k7ns-]. ‘J’hc  systcrn  temperature was w 60 K, ‘J’hcse  spectra
arc fully resolved showing ~nultiple clu IIIps within the beam with narrow
line widths (N O.lkms-] ) consistent with thermal broadening at 10 K
and little or no turbulence. ~’he spectral line profiles at each observed
positions can bc best fitted with several, about 3 to 10 clumps each with
A V N 0.1 kms-l. It has been })ossible  to trace these clumps spatially
also in the spectra at adjacent positions, We find the number of clumps
in these cores to be larger by a factor of 3 to 4 tha]l that estimated
from lower resolution spectra, and its relevencc to the mass spectra of
the clumps in dense cores of dark clouds is discussed. ‘1’hc brig}ltcst and
broaclcst  spectrum in” 11335 is observed at the position of the protostcllar
collapse region, suggesting an increase in the nuInber  density of clurn~)s
ill the collapse region.

Abstract submitted for t}le  182st  meeting of the AAS, IIcrkclcy, CA

l)atc sub~nittcd:  April 8, 1993 ](;lCC~rC)IliC  fornl  VCrSiOll  1.3


